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Theory

Decay Rate: Y (25) — 7, (1.5)~

theory formation
exploratory research

<
Theory Reality

\/

theory validation
empirical research

v? ~ 0.1, |q,| ~ 0.6GeV
B(T(25) — mp(18)y) = (3.9+1.5) x 107*
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Theory

Decay Rate: Y (25) — 7, (1.5)~
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Theory

Currents and Power Counting

a,| ~ mv?,v* ~ 0.1
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Theory

Currents and Power Counting
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Theory

NRQCD Action
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Theory

Power Counting
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Theory

Currents and Power Counting

a,| ~ mv?,v* ~ 0.1

W4

M4 :
2M
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This study finds: w4 ~ 1.0
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Theory

Power Counting
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Theory

Power Counting
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Theory

Power Counting

Finally, we note that the large changes in the excited
state decay amplitudes found in going from O(v?*) to
O (%) NRQCD may suggest that it would be benefi-
cial to avoid nonrelativistic approximations altogether.

1 ﬁ arXiv.org

R. Lewis, R. Woloshyn, 1207.3825

[ l l
0.12 — Y(28)-n, (1S) 7
L % <+——— Tree Level L.O. Action + L.O. Current
= D - Tree Level N. L.O. Action + L.O Current
2008 $ .
2 :
% - L <+—Ho Tree Level N. L.O. Action + N. L. O. Current
5 i
= 0.04 — 5 *4* Exp. o
LA i
0 |

C. Hughes DAMTP, University of Cambridge
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Power Counting
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Theory

Potential Model

Going to a Potential model

could prove potentially useful
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Theory

Potential Model
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Theory

Potential Model
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Theory

Potential Model
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Lattice NRQCD
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Improved Lattice Calculation

R. Lewis, R. Woloshyn, 1207.3825 exploratory (this) study includes:

One (three) gluon ensemble

192 (-1000) gauge fields and 16 (16) time sources

No (Order alpha in v*4 and four quark) radiative corrections - N.B!!
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Lattice NRQCD

Coulomb Gauge Fixed Ensembles

MILC Configurations (= = 2 + 1 + 1 HISQ)

Set 5 ar (fm) am; ams ame L XT negg
1 5.8 0.1474(5)(14)(2) 0.013 0.065 0.838 16x48 1020
2 6.0 0.1219(2)(9)(2) 0.0102 0.0509 0.635 24x64 1052
3 6.3 0.0884(3)(5)(1) 0.0074 0.037 0.440 32x96 1008

!

m!e ~ 300MeV
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Lattice NRQCD

Results for Radiatively Improved O(v*) Action with O(v°) Corrections
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Lattice NRQCD

Results for Radiatively Improved O(v*) Action with O(v°) Corrections

currents
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Lattice NRQCD

Results for Radiatively Improved O(v*) Action with O(v°) Corrections
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Lattice NRQCD

Results for Radiatively Improved O(v*) Action with O(v°) Corrections
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Lattice NRQCD

Results for Radiatively Improved O(v*) Action with O(v°) Corrections

Data for Very Coarse Lattice
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Ending

Summary and To Do

* L.O. current suppressed due to orthogonality of radial wavefunctions

— NRQCD works as expected

* This suppression results in sensitivity to:

— Relativistic corrections in current
— Relativistic corrections in action
— Radiative corrections in action

* Provides stringent test of NRQCD
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Ending

Questions
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Theory

Interaction Lagrangian
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